9 5
Formation water collected from eight separate coalbed methane wells was 1 9 6 utilized for metagenomic analysis and geochemical characterization. Taxonomic   1  9  7 profiling of metagenome reads revealed that Appalachian Basin metagenomes high degree of similarity to one another (ANI = 97.88%), and most closely related 2 9 5
to Pseudomonas stutzeri CCUG29243
36
. Prior work has described a high 2 9 6
abundance of Pseudomonas in coalbed systems 9, 10, 37, 38 .
9 7
Formation water from wells Key8 and K35 were moderately saline (7-18 2 9 8 g/L). One mechanism of salinity tolerance employed by bacteria involves 2 9 9
production of compatible solutes to maintain turgor pressure and water content surface-active agents (surfactants) with the ability to solubilize hydrophobic 3 0 6
carbon sources [41] [42] [43] . heterogeneity may contribute to taxonomic and functional diversity of coal-3 9 5
degrading microorganisms, homogeneity of coal-degradation products (e.g.,
9 6
intermediates for methanogenesis) may play a role in the conservation of the 3 9 7
aforementioned pathways (core metagenome).
9 8
The functional relatedness of Appalachian Basin metagenomes to other 3 9 9
coalbed basins was also examined using pan-metagenomics. Analyses were 16. Gregor, I., Dröge, J., Schirmer, M., Quince, C. & McHardy, A. C.
3 8
PhyloPythiaS+: a self-training method for the rapid reconstruction of low-5 3 9
ranking taxonomic bins from metagenomes. PeerJ 4, e1603 (2016). Microbiology 6, 1013 (2015).
